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AMENDMENTS TO THE CLAIMS 
Please amend claims 1 and 2 by rewriting same to read as 
follows and cancel claims 16 and 17, without prejudice or 

dis claimer . 

—1. (Currently Amended) A position detection apparatus 

comprising : 

a recording medium on which a periodic position signal is 
recorded; 

a detection section having a first detection head that 
moves relative to said recording medium along a recording 
direction of said position signal for detecting said position 
ignal and a second detection head disposed apart from said 
first detection head by a predetermined distance along said 
ecording direction of said position signal that moves 
relative to said recording medium and that operates with said 
first detection head for detecting said position signal; 

a polar conversion section for converting said position 
signal detected by said first detection head and said second 
detection head into an angle signal that represents a relative 
position of said recording medium and said detection section 
as an angle; 

a low pass filter for removing a high frequency component 
in said angle signal output from said polar conversion Section 
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to output an angle signal having a frequency such that a phase 

error is zero; and 

an output section for outputting relative position 
information of said recording medium and said detection 
section based on said smoothed angle signal from which said 
high frequency component has been removed by said low pass 
filter[[.]]^ wherein said low pass filter inclu des: 
A \ a frequency control oscillator fo r outputting a periodic 

signal having a frequency controlled based on a frequency 

control signal; 

a phase comparator for comparin g a phase of said angle 
signal output from sai d polar conversion section and said 
periodic signal output from said fre q uen cy c ontrol oscillator 
to output said phase error; 

gain-controllable am p lifier means for one of increasing 
.nd decreasing said pha se error output from said phase 
comparator; 

integrator for integrating said ph ase error output 
from said second gain-controllable am p li fie r means to output a 

velocity error; and 

an adder for adding said veloci ty error output from said 
integrator and said phase error out p ut fro m said first gain- 
controllable amplifier means to generate said frequency 

control signal. 
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wherein said frequency co n trol oscillator controls said 
frequency of said periodic signal such that said phase error 
is zero based on said frequency control si g na l and outputs 
said periodic signal as said sm oothed angle signal from which 
said high frequency compone nt has been removed. 

—2. (Currently Amended) The position detection apparatus 
according to claim 1, wherein said l o w paoo fil L cr compric o^' 

a I ioq u o a u y no nti u l oao±llr: Lu L for ouL p utting a periodic 
^i y ual haviny a fr c gn '^ n o , contr n ll c d bac cd mi a frogu nnn y 

control aignal; 

u phu ^ o comp gr aL u r for c u mparing a phaac of oaid angl o 
. i y uul output fr o m -nid p u lar nnu . oL. lon ^ noL l u ii and n ni ri 
pui- l u dic oi y ual . utput i Lu m ga in Iio qu o ncy -- n uL ru l oroilln t nr 
to output aaid phaoc error; 

qain controllable amplifier me ans comprises first gain- 
controllable amplifier means lu a. u nc of lii oXLa.:in g an d 
decreasin y ..aid phacu error out p ut from caia phaco comparator; 
and further comprising 

second gain-controllable amplifier means for one of 
increasing and decreasing said phase error output from said 
first amplifier means [[;] ] 
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uii integrator for integrating oaid phaoc error outrnl - 
Irom paid jeeond gain co ntrollable amplifier mcana to output a 

velocity error; — stfid 

an adder for adding oaid .eloeity error output from oaid 
integrator and oaid phaae error output f ro m oaid firot gain - 
controllable am p lifier moa n- fee gcnorato frequency 

control — oignal , 

wh ere in naj d f re quency control oocillator controlo oaid 
Iroq uency of ^aid p criu die £:igna 1 oueh that - J aid pha::c nrmr 
1^ zero L. i - - ^ - - ' ' fi-rmmn u . control signal and outputc 
. aid periodie .iyn.n 1 .aid .m on t he d an g le M r jnal from w hi nh 

jgid high frequcn e ^ ' compon e nt haa b e en remove d. 

— 3. (Previously Presented) The position detection 

apparatus according to claim 2, wherein said integrator 
integrates said phase error increased or decreased by said 
second gain-controllable amplifier means; and 

said adder adds said velocity error output from said 
integrator and said phase error output from said first gain- 
controllable amplifier means. 

— 4. (Previously Presented) The position detection 

apparatus according to claim 2, further comprising a 
prediction section having a prediction section adder that adds 
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said velocity error .output from said integrator in said low 
pass filter and said smoothed angle signal output from said 
frequency control oscillator, 

wherein said output section outputs said relative 
position information of said recording medium and said 
detection section, based on a signal output from said 
prediction section. 

— 6. (Previously Presented) The position detection 

apparatus according to claim 2, wherein said frequency control 
oscillator in said low pass filter designates an initial 
output value as an angle signal to be output from said polar 
conversion section to said phase comparator. 



—7. (Previously Presented) The position detection 

apparatus according to claim 2, wherein said polar conversion 
section generates an amplitude signal together with said angle 

signal, and comprises 

a" noise detection section for detecting internal noise 
based on said amplitude signal and/or said phase error. 



— 8. (Previously Presented) The position detection 

apparatus according to claim 2, further comprising 
a gain control section for controlling a gain of said phase 
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error output from said phase comparator. 

__9. (Previously Presented) The position detection 

apparatus according to claim 8, wherein said gain control 
section controls said gain of said phase error output from 
said phase comparator depending on a size of said phase error 
and/or a frequency of said phase error. 

— 10. (Previously Presented) The position detection 
apparatus according to claim 8, said polar conversion section 
generating an amplitude signal together with said angle signal 

and comprising: 

a noise detection section for detecting inside noise 
based on said amplitude signal and/or said phase error, 

wherein said gain control section decreases said gain of 
said phase error output from said phase comparator when 
external noise occurs or said noise detection section detects 
noise . 

—11. (Previously Presented) The position detection 
apparatus according to claim 10, wherein said gain control 
section temporarily decreases said gain. 
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— 12. (Previously Presented) The position detection 
apparatus according to claim 8, wherein said gain control 
section decreases said gain of said phase error when an 
absolute value of said phase error output from said phase 
comparator exceeds a predetermined level. 

— 13. (Previously Presented) The position detection 
apparatus according to claim 12, wherein said gain control 
section decreases said gain of said phase error when said 
condition that said absolute value of said phase error output 
from said phase comparator exceeds said predetermined level 
for a predetermined time . 

—14. (Previously Presented) The position detection 

apparatus according to claim 1, wherein said polar conversion 
section designates said position signal detected by said first 
detection head and said second detection head as an address, 
and uses a table within which said angle signal corresponding 
to said address is stored to generate said angle signal 
representing said relative position of said recording medium 
and said detection section as said angle. 
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--15. (Previously Presented) The position detection 
apparatus according to claim 14, wherein said address and/or 
said angle signal are Gray coded. 

--18. (New) A position detection apparatus comprising: 
a recording medium on which a periodic position signal is 
recorded; 

a detection section having a first detection head that 
moves relative to said recording medium along a recording 
direction of said position signal for detecting said position 
signal and a second detection head disposed apart from said 
first detection head by a predetermined distance along said 
recording direction 'of said position signal that moves 
relative to said recording medium and that operates with said 
first detection head for detecting said position signal; 

a polar conversion section for converting said position 
signal detected by said first detection head and said second 
detection head into an angle signal that represents a relative 
position of said recording medium and said detection section 
as an angle; 

a low pass filter for removing a high frequency component 
in said angle signal output from said polar conversion section 
to output ah angle signal having a frequency such that a phase 
error is zero; and 
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an output section for outputting relative position 
information of said recording medium and said detection 
section based on said smoothed angle signal from which said 
high frequency component has been removed by said low pass 
filter, 

wherein said low pass filter comprises: 

a frequency control oscillator for outputting a periodic 
signal having a frequency controlled based on a frequency 

control signal; 

a phase comparator for comparing a phase of said angle 
signal output from said polar conversion section and said 
periodic signal output from said frequency control oscillator 
to output said phase error; 

first gain-controllable amplifier means for one of 
increasing and decreasing said phase error output from said 

phase comparator; 

second gain-controllable amplifier means for one of 
increasing and decreasing said phase error output from said 
first amplifier means; 

an integrator for integrating said phase error output 
from said second gain-controllable amplifier means to output a 

velocity error; and 

an adder for adding said velocity error output from said 
integrator and said phase error output from said first gain- 
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controllable amplifier means to generate said frequency 

control signal, 

wherein said frequency control oscillator controls said 
frequency of said periodic signal such that said phase error 
is zero based on said frequency control signal and outputs 
said periodic signal as said smoothed angle signal from which 
id high frequency component has been removed. 
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